THE 

ONTARIO    WATER    RESOURCES 

COMMISSION 


^ 


TD 
380 
.W45 
1963 

MOE 


REPORT     ON 


WATER    POLLUTION    SURVEY 


OF     THE 


WELLAND    RIVER 


1959    to    1963 


Copyright  Provisions  and  Restrictions  on  Copying: 

This  Ontario  Ministry  of  the  Environment  work  is  protected  by  Crown  copyright 
(unless  otherwise  indicated),  which  is  held  by  the  Queen's  Printer  for  Ontario.  It 
may  be  reproduced  for  non-commercial  purposes  if  credit  is  given  and  Crown 
copyright  is  acknowledged. 

It  may  not  be  reproduced,  in  all  or  in  part,  for  any  commercial  purpose  except 
under  a  licence  from  the  Queen's  Printer  for  Ontario. 

For  information  on  reproducing  Government  of  Ontario  works,  please  contact 
ServiceOntario  Publications  at  copyright@ontario.ca 


TD 
380 

.W45 
1963 


Report  on  a  water  pollution 
survey  of  the  Wetland  River 
1959  to  1963  /  Decaire,  D. 

80949 


ONTARIO  WATER  RESOURCES  COMMISSION 

REPORT 
ON 

WATER  POLLUTION   SURVEY 
OF  THE 

WELL AND   RIVER 


DATES  OF   SAMPLING:  June    1959 

Feb.  1961 
June  1962 
May  1963 
Sept  .1963 
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WATER  POLLUTION  SURVEY 

OF  THE 

WELLAND  RIVER  AND  CHIPPAWA  POWER  CANAL 


INTRODUCTION 

Samples  were   collected  on  five  separate  occasions 
from  established  sampling  points  on  the  Welland  River  and  its 
main  tributaries*.   The  Chippawa  Power  Canal  was  not  sampled 
during  the  September  1963  survey. 

The  laboratory  results  of  all  the  surveys  are  included 
in  the  report,  together  with  an  explanation  of  the  significance 
of  these  tests.   For  the  location  of  the  sampling  points,  re- 
fer to  the  watershed  map  enclosed  in  the  envelope  at  the  back 

of  the  report. 

WELLAND  RIVER  WATERSHED 

The   Welland    River  rises  at  the   eastern   limit    of 
the    Township   of  Ancaster  in   the    County   of   Wentworth.      The    river 
is  approximately   seventy  miles   long,   and   it   flows   into  the 
Chippawa   Power    Canal  which   supplies   head  water  to   the    Sir 
Adam   Beck    Generating    Station.      Niagara   River  water   is  diverted 
westward  to  the   Power   Canal  via  the   Welland    River,    resulting 
in  a   flow  in  this   section   of  the   river,    opposite   in  direction 
to  the  natural   course. 

Approximately   2.50   c.f.s.    of  Welland    Ship    Canal  water 
is  diverted  to  the    Welland   River   by  the    City   of   Welland    Board 
of  Water   Commissioners  to   operate   some    of  the  water  pumping 
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facilities.      The   augmented  flow  in  the   Welland    River  as  a 
result   of  this  diversion  also   serves  to   dilute   sewage  discharges 
from  the    City  of  Welland. 

The   Welland    River  is   conveyed  under  the    Welland 
Ship    Canal,    in   Vfelland.      The    Welland    River  watershed   is 
generally  comprised   of  flat   terrain,    and  the   river  is  slow 
moving  during  low   flow   conditions.       The    river   flows   through 
clay  lands  and   the   river  water  usually  has  a  turbid  appearance. 
DISCUSSION  OF  SAMPLE  RESULTS 

In  the  designation  of  stream  sampling  stations, 
the  figures  refer  to  the  mileage  from  the  mouth  of  the  main 
stream. 

Sampling  points   P  2.8,    P  3.6,    P  4.3,    P  5.4,    P  7.2 
and   P  6.8  are   from  the    Chippawa    Power    Canal.      The    quality  of 
the  water  in  the    Power   Canal  has  been   influenced  by  sewage 
discharges   from  the    City  of   Niagara   Falls  but  this  municipality 
has  undertaken  the    construction  of  treatment  works   for  water 
pollution   control. 

Sampling  points   PWE  11.1,    PWE  11.4  and   PWE  12.8 
are   from  the    life  Hand   River  east   of  the    Power   Canal.      The 
chlorinated   effluent    from  the    Chippawa   sewage  treatment   plant 
discharges  to  this  branch  of  the   Welland    River.      A  municipal 
settling  tank  serving  a  part   of  the   City  of   Niagara   Falls 
discharges  to  the   east  branch  of  the   Welland   River  at   Stanley 
Road.      The  adverse  bacteriological  results   from   sample'  point 
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PWE  11.1  may  be  attributed  to  this  municipal  settling  tank. 

There  are  no  known  sources  of  pollution  upstream 
from  sampling  point  PWELT  14-9,  on  Tee  Creek.   However,  in 
February  1961  the  water  contained  considerable  organic  matter 
as  indicated  by  the  B.O. D.  analysis  and  in  June  1962  an  ex- 
cessive concentration  of  coliform  organisms  was  recorded. 

The  Lyons  Creek  sampling  point  numbers  are 
PWEL  12,0,  PWEL  13.3,  PWEL  14.6,  PWEL  16.3,  PWEL  19.6,  PWEL  23.2 

and  PWEL  24.2.   The  stream  at  sample  point  PWEL  12.0  has 
recovered  considerably  from  the  pollution  load  imposed  at 
sampling  point  PWELB  24.0.   Although  the  Bradley  Street  pumping 
station  now  discharges  to  Lyons  Creek,  the  City  of  Welland  plans 
to  redirect  the  sewage  to  the  municipal  sewer  system  which  drains 
to  the  Welland  River. 

The  industrial  wastes  which  drain  to  the  Lyons 
Creek  contain  high  concentrations  of  iron  and  phenol.   The 
industrial  waste  discharges  emanate  from  the  Page  Hersey  Tubes 
Limited  and  the  Welland  Tubes  Limited.   As  an  objective,  the 
concentration  of  phenols  should  not  exceed  five  parts  per 
billion  at  any  point  in  receiving  waters,  subsequent  to 
initial  dilution.   The  objective  for  iron  in  water  is  a  maxi- 
mum of  0.3  parts  per  million. 

Sampling  stations  PWT  9.3  and  PWT  10.3  are  located, 
on  Thompson's  Creek.  The   pollution  of  this  creek  is  attributed 
to  the  industrial  waste  discharges  from  the  Cyanamid  of  Canada 
Limited  (Welland  Plant). 
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The  sampling  points   on  the  main   Welland   River  west 
of  the   Power   Canal  are   PW  9.2,    PW  11.7,    PW  14.6,    PW  17.4,    PW  IS. 6, 
PW21.2,    PW  27.0,    PW  35.2,    PW  42.9  and    PW  52.2.      The   effects 
on  the    Welland    River  of  sewage   discharges   from  the    City  of  Welland 
are   revealed  by  the  adverse    sample    results   from   sampling  stations 
PW  17.4,    PW  Id. 6  and    PW  21.2.      At   sampling  station   PW  17.4   oily 
deposits  were  noted   on  the    shore.      Industries  which  discharge 
waste  water  to  the   Welland    River   include  the   Atlas    Steel   Company 

Limited,    Ford    Company   Limited    (Glass   Plant),    B.F.    Goodrich 

Canada    Limited   and  the    Cyanamid   of   Canada    Limited    {Welland    Plant  ). 

The    City   of  Welland  has  announced  plans  to   construct 
sewage  treatment    facilities  and   it    is   anticipated  that   this 
project   will   soon  be  undertaken. 

upstream  from  Welland,    some  domestic   sewage   is 
discharged  to  the   Welland   River   from  the    community   of  Wellandport. 
The    Forks    Road   Creamery  formerly  discharged  process  waste  water 
to  the   Forks    Creek  but  this   company  now  spray   irrigates   its 
waste  water. 
WATER   USES 

The    City  of   Niagara    Falls   obtains  water  from  the 
east  branch  of  the  Welland   River,   near  the   Niagara   River.      The 
Ford    Company   Limited    (Glass   Plant  )  and  the    Cyanamid  of    Canada 
Limited    (Welland   Plant)   obtain  water   from  the    Welland    River. 
The   Welland    River  also  provides  agricultural  requirements   for 
irrigation  and  cattle  watering. 
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•SUMMARY 

Municipal   sewage  and   industrial  waste  discharges 
have    contributed  to  the  pollution   of  the   Welland   River,      The 
City  of    Niagara   Falls   has  already   initiated  pollution  control 
works  and  the    City  of  Vfelland  has  indicated  intentions  to 
proceed   in  this  direction.      Further   progress   in  pollution 
abatement   can  be  achieved  by  improvements   in   industrial  waste 
water  disposal  and  by  ensuring  that   satisfactory  means   of  sewage 
disposal  are   being  practised  by  the    smaller  municipalities   in 
the   watershed. 
RECOMMENDATIONS 

1.  Action  should  be  taken  by  responsible  municipalities 
and    individuals  to  eliminate  the  discharge   of  untreated  waste 
water  to  the   Vfelland   River  and  its  tributaries. 

2.  Action   is   required  by  industries   in  the   watershed 

to  control  their   industrial  waste  discharges,   thereby  preventing 
the    impairment   of   stream  water   quality. 


All   of  which   is  respectfully  submitted, 

District    Engineer 

A.    B.    Redekopp 

Approved  by  v     „      n 

K.    H.    Sharpe ,    Director 


SOLIDS: 


TURBIDITYi 


APPENDIX 
EXPLANATION  &  SIGNIFICANCE  OF  LABORATORY  ANALYSES 


ALL  THE   LABORATORY  TESTS   INCLUDED   IN  THIS  REPORT  MERE   PERFORMED  AT  THE  ONTARIO  WATER  RESOURCES 
COMMISSION   LABORATORY    IN  TORONTO. 

A,  BACTERIOLOGICAL  EXAMINATION 

the  membrane  filter  technique  is  used  to  obtain  a  direct  enumeration  df  col  i form  or«anisms. 
These  organisms  are  normal  inhabitants  of  the  intestine^  of  man  and  other  warm-blooded  animals.    They 
me  always  present  in  large  numbers  in  sjwagi  and  are  generally  minimal  in  other  water  pollutants. 

The  results  of  the  examinations  are  reported  as  "MF  Coliform  Count  per  100  ML". 

The  Commissions  objective  for  stream  sanitation  is  a  coliform  density  of  not  oreater  than 

1,400  ORGANISMS  PER    100  ML. 

B.  SANITARY  CHEMICAL  ANALYSES 

biochemical  oxygen  demand  (bod): 

Biochemical  Oxygen  demand  is  reported  in  parts  per  million  (ppm),  and  is  an  indication  of  the 
amount  of  oxy0en  required  for  the  stabilization  of  decomposable  organic  matter  in  the  water.  the 
completion  of  the  laboratory  test  requires  five  days,  under  the  controlled  incubation  temperature  of  £0°c. 

The  Commission  objective  for  stream  water  quality  is  an  upper  limit  of  4  ppm. 


The  value  for  total  solids,  expressed  in  parts  per  million  (ppm),  is  the  sum  of  the  values 
for  the  suspended  and  the  dissolved  matter  in  the  water.  the  concentration  of  suspended  solids  is 
generally  the  most  significant  of  the  solids  analyses  in  regard  to  stream  water  quality. 

the  effects  of  suspended  solids  in  waiter  are  reflected  in  difficulties  associated  with  water 
purification,  depositions  in  streams,  and  injury  to  the  habitat  of  fish. 

where  suspended  solids  values  are  less  than  20  ppm  laboratory  difficulties  are  experienced 
and  the  turbidity  is  determined  instead. 


Turbidity  is  caused  by  the  presence  of  suspended  matter,  such  as  clay,  silt,  finely  divided 
organic  matter,  plankton  amd  other  microscopic  organisms  in  water.  jt  is  an  expression  of  the  optical 
property  of  a  sample  and  results  are  reported  in  "silica  units". 
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DATE 


Sampling  Point 
number 


June/59   P  2,8 

Feb/61 

June/62 

May/63 


Description 


Chippawa  Power  Canal  at  whirl- 
pool road 


5-DAY 
B. P.P. (PPM) 

6.6 

2.3 
1.2 
3.1 


186 

184 
214 
218 


20 


TURBIDITY 
IN  SILICA   UNITS 

M.F.C0LI FORMS 
PER    lOO  ML. 

Phenols 
<ppb) 

4.0 

1,200 

2.0 

114 

1.5 

23,000 

5.0 

6,000 

IRON 


JUNE/58    P  3.6 


Chippawa  Power  Canal  at 
stamford  centre  road 


3.6 


182 


t2 


FEB/61 

1.5 

190 

My/63 

2.7 

218 

June/59 

P4.3 

Chippawa  Power  Canal  at 
Portage  Road  bridge 

l.l 

168 

FEB/61 

2.7 

(82 

MAy/63 

. 

2.5 

214 

6.5 

1.0 

4.5 

6.0 

1.0 
4.0 


900 

124 

940 

800 

79 

1,100 


JUNE/59    P  5.4 

Feb/6! 
MA4/63 


Chippawa  Power  Canal  at  Dor- 
chester St. (traffic  circle) 


6.8 

2.4 
3.0 


166 

■  86 
216 


20 


3.5 

1.0 
6.0 


700 

63 
320 


JUME/59    P  7.2 

Feb/6i 

HAY/63 


Chippawa  power  Canal  at  Mcleod 
Avenue 


0.9 

(.7 
2.3 


1 72 

190 
210 


4.3 

2.0 
9.0 


300 

47 
.15  0 


june/59    P  8.8 

FEB/61 
JUNE/62 

may/63 


Chippawa  Power  canal  at  junction 
melland  R.  at  M.C.R. 


0.8 


180 


2.5 

|82 

1.4 

228 

3.1 

196 

3.7 


500 


1.0 

84 

1.7 

> 

1  5,000 

4.0 

980 

Date 


Sampling  Point 
Number 


DESCRIPTION 


5-DAY 

B.O.D.(ppm) 


June/59         PWE    M.I 


WELLAND  R.(EAST)    OPPOSITE 

GOLF  COURSE  WEST  OF   STANLEY   RD. 


0.9 


TOTAL 

Solids(ppm) 
186 


suspended 
Solids(ppm) 


TURBIDITY 
IN  SlLtCA  UNITS 

8.1 


M.F.COLI FORMS 
PER  1 00  ML. 

130 


Feb/6 r 

3.8 

184 

3.0 

13,800 

JUME/62 

1.6 

240 

3.8 

24,300 

MAY/63 

2.9 

196 

7.0 

42,000 

SEPT/63 

2.2 

198 

" 

a 

41,000 

Feb/61 

PWE   11.4 

WELLAND  R.    EAST  OF  STANLEY 
ROAD 

2.6 

198 

2.0 

58 

JU«/62 

0.6 

220 

1.3 

3,800 

May/63 

2.2 

180 

6.5 

270 

Sept/63 

1.6 

■  86 

2 

1,300 

june/50 

PWEL   12.0 

LYONS  CREEK  JUST  ABOVE 
JUNCTION  AT  BRID6E 

2.1 

204 

4 

22 

150 

FES/dl 

2.0 

226 

3 

1 

JUNC/62 

I.I 

222 

1.8 

3,000 

MAY/63 

2.8 

240 

11.5 

33,000 

Sipt/63 

1.0 

186 

2 

t,600 

June/59 

PMEL   13.8 

LYONS  CREEK  AT  C0NC.R0.5 
WILLOUGHBY   TOWNSHIP 

3.8 

242 

12 

24 

50 

FEB/61 

6.0 

408 

54 

20 

June/62 

1.9 

312 

13.0 

150 

MAY/63 

2.8 

364 

27.0 

790 

SEPT/63 

1.0 

280 

3 

JUNE/59 

PWELT   14.9 

TEE   CREEK  AT  C0NC.RD.6- 
WILL0U6H8Y  TOWNSHIP 

3.7 

288 

18 

21 

100 

feb/61 

14.0 

1178 

122 

30 

JUNE/62 
May/63 

1.8 
2.2 

332 
226 

3.8 
26 

4,000 
1,170 

Sept/63 

1.7 

296 

(0 

120 

Phenols 
(ppb) 


IRON 
(PPM) 


0.12 


0.60 


Sampling  Point 

5-DAY 

TOTAL 

SUSPENDED 

TURBIDITY 

M.F.COLI FORMS 

PHENOLS 

IRON 

DATE 

Number 

DESCRIPTION 

S.O.D.(ppm) 
2.0 

Solids(ppm) 
274 

,    SOLIDS(PPM) 

28 

in  Silica  units 

PER    100  ML. 

(PPB) 

(PPM) 

June/59 

PWEL   14.6 

Lyons  Creek  at  Conc.Rd.6 

25 

20 

Willoughby  twp. 

FEB/61 

16.0 

428 

58 

50 

June/62 

1.9 

328 

2.8 

3,000 

May/63 

2.3 

364 

24 

230 

SEPT/63 

1.6 

296 

7 

150 

12 

0.72 

June/5© 

MEL   16.8 

Lyons  Creek  at 

Twp.  Line  - 

1.3 

248 

16 

|5 

90 

Crowland  - 

WILLOUGHBY 

- 

Feb/6 p 

6.0 

452 

42 

20 

june/62 

1.8 

374 

6.5 

1,500 

2.25 

May/63 

1.4 

366 

2.6 

310 

Sept/63 

1.3 

284 

2 

410 

2 

0.36 

June/59 

PWEL   19.6 

LYONS  CREEK  AT 

SIDEROAD    t/2 

MILE            1 .6 

294 

4 

(5 

40 

below  cooks  Mills. 

Feb/6) 

7.6 

312 

10 

750 

2.6 

June/62 

5.6 

318 

29 

9,000 

may/63 

2.3 

318 

2.6 

90 

Sept/63 

1.9 

290 

4 

460 

9 

0.9 

June/59 

PWEL  23.2 

Lyons  creek  at 

Ontario  Rd. 

7.6 

342 

8 

25 

190,000 

Feb/61 

21.0 

398 

37  ' 

5,000 

1  1.8 

JUNE/62 

7.0 

474 

28 

247,000 

3 

4.4 

MAY/63 

Sept/63 

2.8 

jOo 

no 

16,000,000 

8 

35.0 

' 

6.0 

246 

13 

>  150,000 

20 

2.64 

SEPT/63  (    PWEL  24.2    LYONS  CREEK  AT  SOUTH  STREET 


8.8 


350 


20 


53,000 


(6 


4.5 


DATE 

Sample  Point 
Number                           description 

5-DAY 
B.O.D.IpPmI 

Total 
Solids(ppm) 

Suspended 

Solids(ppm) 

6 

TURBIDITY 
IN  SILICA  UNITS 

3 

M.F.COLIFORMS 
PER    100  ML. 

Phenols 

(PPB) 

IRON 
(PPM) 

JUNE/59 

PWE    12.1           WELLAND  RIVER    EAST  OPPOSITE 

SODOM  ROAD  WEST   END  OF  CHIPPAWA 

1.2 

214 

500 

Feb/6i 

1.5 

154 

3 

3 

june/62 

1.0 

208 

1.5 

5,100 

Kay/63 

2.4 

144 

5.0 

290 

Sept/63 

1.2 

ISO 

2 

800 

SEPT/63     PWELB  24.0   DtTCH  DOWNSTREAM  FROM  BRADLEY  ST.  65 

PUMPING  STATION   -   WELLAND. 


508 


Il9 


30 


5.5 


June/59         PWE  12.8 
Feb/6i 

JUNE/62 

Hay/63 
Sept/63 


WELLAND  RIVER    EAST  AT  BRID6E  ABOVE       1.5 
MOUTH  OF  NIAGARA  RIVER. 


(SB 


2.8 

178 

l.l 

194 

2.5 

136 

1.2 

■  88 

44 


1,000 


1 

45 

1.3 

600 

4.0 

200 

3,800 

JUNE/5S  PM  9.2 

FEB/61 
june/62 
May/63 
S€PT/63 


WELLAND  RIVER  WEST  AT  CROW- 
LAND  -  WILLOUQHBY  LINE 


2.8 


190 


4.2 

220 

2.2 

■  96 

2.6 

200 

1.2 

188 

16 


300 


5 

5,000 

1.7 

14,100 

5.5 

730 

3,800 

2.0 


June/59  PWT  9.8 

Feb/61 

june/62 

May/63 

Sept/63 


Thompson's  creek  at  Port 
robinson  rd.  just  above  junction 


1.6 


336 


50 


9.0 

608 

406 

21.0 

594 

53 

2.0 

1566 

300 

19.0 

1640 

220 

26 


30 

239,000 

11,000 

<  100,000 


10 

0 


DATE 


Sample  Point 
Number 


DESCRIPTION 


June/59         pwt  1O.8        Thompson's  Creek  just  below 

Cyanamid  Plant. 

JUNE/62 

May/63 
Sept/63 


5-DAY 
B.O.D.(PPM) 


12.0 


Total 
Solids(ppm) 


302 


Suspenoed 
Solids(ppm) 


(68 


205 

824 

(95 

2.4 

2080 

300 

28 

730 

106 

TURBIDITY  M.F.COLIFORMS 

IN   SILICA    UNITS       ,PER    lOO  ML. 


20 

24,000,000 

90 

2,300 


Phenols 
(ppb) 


Iron 
(ppm) 


12 

0 


\B 


JUNE/59  PW   11.7 

Feb/61 
June/62 
Hay/63 
Sept/63 

June/59  PW   I 4. 6 

Feb/6i 
June/62 
May/63 
Sept/63 


welund  river  west  opposite 
side  road    2  3/4  miles  west  of 
Power  Canal. 


2.8 


200 


10 


12 


300 


WE L LAND  RIVER  WEST  AT  BRIDGE, 
PORT  ROBINSON  JUST  EAST  OF  SHIP 

CANAL 


3.7 

198 

2 

500 

2.8 

292 

4.5 

8,000 

2.0 

1242 

250 

<  10 

4.6 

246 

27 

5,000 

1.9 

196 

16 

7 

400 

3.2 

m 

2 

5(0 

1.8 

272 

34 

41,000 

3.7 

236 

21 

80,000 

2.6 

220 

30 

31,000 

3.0 


JUNE/59     PW  17.4 

F6B/6I 
June/62 
May/63 
SEPT/63 


WELUND   RIVER    NORTH   OF   DAWNS 
DRIVE      -   WE L LAND 


7.1 

4.9 
2.8 
6.0 
25 


262 

182 
240 
260 
452 


74 


34 


3,000 


220 


2 

5,800 

7.0 

176,000 

r.O 

113,000 

4(0,000 

JUNE/59     PW  18.6 

Feb/61 
June/62 
MAY/63 
SEPT/63 


WELUND  RIVER  WEST  AT  BRIDGE 
JUST  WEST  OF  SHIP  CANAL, 


3.0 


216 


8.0  » 

216 

(.1 

212 

3.8 

236 

2.2 

230 

26 


22 


33,0 


180,000 


2 

97,000 

27.0 

> 

1,500,000 

6.5 

131,000 
210,000 

Sampling  Point 

5-DAY 

Total 

Suspended 

Turbidity 

M.F.COLIFORMS 

Phenols        Iron 

DATE 

NUMBER 

DESCRIPTION 

COYLE    CREEK   AT    BRIDGE   JUST 
ABOVE      MOUTH. 

B.O.D.(PPM) 
2.8 

Solids(ppm) 
308 

Solids(ppm) 

56 

IN   SILICA    UNITS 

PER    100  ML. 
1,000 

(ppb)             (ppm) 

June/59 

PWX   l9.9 

F€b/6I 

10 

324 

14 

60 

Juke/62 

3.2 

316 

93 

25,000 

HAy/63 

3.5 

320 

26 

60,000 

Sept/63 

1.6 

246 

47 

100,000 

june/59 

^pw  21,2 

WELLAND   RIVER  WEST  OPPOSITE 
PELHAM   TWP.    -   WELLAND    LINE 

14 

334 

64 

87 

50,000 

FEB/61 

5.6 

264 

2 

7,700 

June/62 

2.8 

300 

45 

39,000 

MAY/63 

4.4 

396 

65 

37,000 

Sept/63 

2.6 

342 

54 

6,000 

July/59 

PWF  25.6 

Forks  creek  at  highway 

#3A 

9.2 

284 

46 

100 

Feb/61 

5.3 

396 

3 

39 

June/62 

2.0 

322 

43 

25,000 

May/63 

3,2 

340 

53 

360 

June/59 

*    PWFW  28.5 

WAINFLEET  BR.    FORKS  CR.   AT 
C0NC.RD.4   t    5   -WAINFLEET  TWP. 

3.6 

560 

70 

10,000 

Feb/61 

14.0 

798 

)0 

5 

June/62 

4.4 

436 

48 

109,000 

May/63 

3.4 

460 

55 

5,000 

June/59 

,      PWF  28.9 

Forks  creek  at  hwy.#  3A  just 
north  of  Chambers    cor. 

5.0 

432 

7C 

100 

Feb/6  I 

30 

566 

34 

no 

June/62 

2.6 

462 

48 

61,000 

MAY/63 

2.8 

490 

50 

150 

Sept/63 

2.6 

410 

23 

100 

june/59 

•.      PWFR  32.3 

Branch  from  winger  (just 
below)beside  Hwy.  #3 

95 

4326 

72 

< 

10,000,000 

1 

FEB/61 

1,000 

4364 

196 

700 

june/62 

3.6 

348 

9.0 

66,000 

MAY/63 

3.1 

792 

. 

8.0 

5,000 

